Effect of divalent metal ions on DNA studied by capillary electrophoresis.
Divalent metal ions, such as Zn(2+), Co(2+), and Ni(2+), are capable of incorporating into DNA under certain conditions to form complexes termed M-DNA. To better understand the effects of these cations on DNA we used capillary electrophoresis (CE). The presence of these metal ions in a typical genotyping buffer led to broad peaks with low fluorescence intensities. In addition, some of the metal-complexed DNA molecules had different electrophoretic mobilities than their normal DNA counterparts. It is likely that the mobility shifts observed in the electropherograms of these affected fragments are due to the divalent cations causing structural changes in the single-stranded DNA. However, as can be seen from the resulting peak shapes, the structure, charge, and/or mass changes due to metal binding are not conserved among all of the DNA fragments. The extent of both peak-broadening and mobility shifts were found to be dependent on the metal cation and its concentration, the length of time that the DNA sample existed in formamide prior to injection into the capillary, and also the fragment size and sequence. These results suggest that the presence of metal ions might be responsible for the poor CE performance that occurs when genotyping certain kinds of DNA samples.